Abstract-Forming is the main problem when working with steel in sheet form. The friction between the working tool and the workpiece is very important, and a precise knowledge of friction in these fields for proper process design, tool design, surface quality and process control training is needed.
I. INTRODUCTION
Steels for automotive industry need to have specific characteristics. Firstly, they are high-strength steels: it's possible to reduce the overall amount of material and therefore lighten the vehicle. Secondly, it's important that these steels can be able to deform and absorb large amounts of energy, which is important for maintaining the safety of vehicle occupants in case of accident or crash.
The variables that are going to be used in this study are: friction coefficient, surface roughness, tensile yield strength and breaking strength.
Traditional requirements for vehicle body have always been the strength in both static and dynamic terms, and the modulus of elasticity, which regulates the rigidity. These parameters can now add capacity for stretching and strengthening work. This last term has also an important effect on energy absorption and impact resistance.
Another important consideration is cost. TABLE 1 shows the type of data used by a European vehicle manufacturer. These data are key in their materials selection for the process; the wide range of materials and their influence on the design parameters illustrated by the broader view required by the contemporary design along with their knowledge of the costs. 
II. DUAL PHASE STEELS (DP)
DP steels consist of a ferritic matrix containing a second hard martensitic phase. The DP steels (more martensite ferrite) are produced by controlled cooling of the austenite phase (in hot rolled products) or phase ferrite plus austenite phase (for products coated cold and hot dip) to transform some austenite to ferrite grains before rapid cooling transforms the remaining austenite to martensite.
Material
Modulus E Density E/ρ (E/ρ)/cost Depending on the composition and process, hot rolled steel is obtained and it has greater ability to resist stretching. Fig. 1 shows a schematic of DP steel microstructure containing ferrite with martensite islands. Soft ferrite phase is generally continuous, giving these steels excellent ductility. When these steels are deformed, stress is concentrated in the ferrite phase, of lesser force, surrounding the islands of martensite. 
III. THE SMFS (SHEET METAL FORMING SIMULATOR)
There are several test models to evaluate the friction between the tool and the, through which it's possible to analyze the influence of the used lubricants and the surface textures of the workpieces.
These simulations of sheet metal forming are dependent on different areas and forms of tools. The SMFS is useful to know and investigate the coefficient of friction in different metals. Experiments will be performed to improve the sheet metal forming process, obtaining possible methods of optimization.
The sheet metal forming processes are used to shape a metal sheet in three dimensions, which will be useful in fields such as automotive, aerospace, construction, household appliances, etc.
An optimization in this field will provide a reduction in production cost, obtaining pieces with more sophisticated designs and to obtain parts with improved physical properties.
The machine used to perform the experiments has been designed by professors of the Department of Materials and Mechanical Engineering (Universitat Politècnica de València). The machine ( fig. 3 and 4) consists of 2 major parts. The first is 2 arms that will hold the specimen at both ends; these arms are connected to two punches that are responsible for moving the specimen. The punches are equipped with force and displacement sensors, in order to have a greater control of the experiment and get accurate results. Secondly, between the two arms, it is located the pin, which is a metallic cylinder that is in contact with the specimen to generate friction to simulate the sheet forming. The tests are used for the study of friction conditions on the edge of the tools used ( fig. 5 ). In this simulator, the specimens studied are anchored in the grips of linear cylinders.
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IV. EXPERIMENTS
Since we have a limited amount of material, it's impossible to make many tests, therefore, first, it is important to see what parameters could be changed and thus make the design of experiments. For this task, it has been used the Design-Expert software. It is a statistical application for the design of experiments (DOE) that provides in-depth analysis of the process variables and the components involved.
It is possible to modify the following parameters:
1) Speed test (slow or fast) 2) Angle between the cylinders (30 ° or 90 °) 3) Lubricant (lubricant or without it) 4) It should also take into account a number of materials for the study, in our case, 4.
The software indicates what tests we have to do, taking into account the possible combinations and response, as both the number of specimens and the number of parameters within each factor. With this we obtained a list of 24 experiments that reflected the effect of each of these parameters in the material. (TABLE III) . This table compares the voltages of each of the materials (the values are negative due to calibration), but the value to take into account is the absolute value.
As we can see specimens of each material have broken with very similar resistance, being the material of least resistance the steel 1.4301 and higher resistance, the steel DP 1200. TABLE III also compares the effect of test speed with the maximum voltage of each test, and there are no major differences between different speeds. Apparently, the lubricant does not affect the results.
The Design-Expert software has performed an ANOVA (Analysis of Variance) analysis, examining the variance of the parameters and the influence they have within experiments. The results were (value F): Material (15351.67), Angle (67.53), Speed (11.79), Lubricant (1, 36) .
The value of F represents the importance of the variables in the final value of the maximum stress calculated. As shown, the greatest value corresponds to the material, although this is obvious since each material has a compressive strength or maximum stress different. Angle is also very important, and is the second parameter with more influence. As a final conclusion, it's possible to say that the material that performs better than others is DP600, not only for being the most economical of all, but it has fairly good mechanical properties, good surface finish, subsequently improved with the application of paint or varnish, and be a ductile material and easy to shape.
